McDonald and Muizon, 2002; Muizon et al., 2003 Muizon et al., , 2004a with a temporal range that spans from the late Miocene to the late Pliocene (Muizon et al., 2003 (Muizon et al., , 2004a Amson et al., 2015b) . The five species were found in five successive stratigraphic levels that were dated using absolute methods (Muizon and DeVries, 1985; Muizon et al., 2004a; Ehret et al., 2012) : Thalassocnus antiquus Muizon, McDonald, Salas, and Urbina, 2003 , located in the Aguada de Lomas horizon (AGL) that ranges in age from 8 to 8.8 Ma (Huayquerian SALMA); Thalassocnus natans Muizon and McDonald, 1995, found in the Montemar horizon (MTM), dated to 7.30 Ma The first reconstruction of the aquatic lifestyle of Thalassocnus was made on the basis of taphonomic arguments and a few anatomical features (Muizon and McDonald, 1995) . Subsequent studies analyzing the functional morphology of the skeleton and bone microstructure revealed a gradual adaptation to a marine environment from the oldest to the youngest species of Thalassocnus. Different feeding adaptations were demonstrated based on cranial, mandibular and dental characters, and enabled the recognition of the three oldest species as partial grazers (most likely of stranded or shallow marine vegetation), and the two youngest species as specialized grazers (Muizon et al., 2004b) . Gradual increases in bone compactness (osteosclerosis) and volume (pachyostosis) were observed from the oldest to the youngest species, affecting both the ribs and long bones (Amson et al., 2015a) . Such modifications would facilitate buoyancy control and stability in aquatic environments. Forelimb and hind limb morphology also support gradual adaptation to an aquatic lifestyle (Amson et al., 2015b, c) , suggesting that aquatic locomotion was achieved by means of "quadrupedal paddling" and "bottom walking".
Manus morphology showed the capability for gripping fixed objects on the seafloor, which may have facilitated Thalassocnus feeding and stabilization (Amson et al., 2015b) ; moreover, secondary plantigrady in the youngest species, and the development of a strong claw on the third digit of the pes would also have favored this stabilization (Amson et al., 2015c) . Forelimb adaptations are also consistent with digging habits (Amson et al., 2015b) . Axial postcranium morphology of the youngest species showed adaptations consistent with a greater amount of time spent in water and a downturned inclination of the head, constituting an adaptation to grazing on the sea floor (Amson et al., 2015d) .
Furthermore, the genus is characterized by a long tail that would have enabled the stabilization of the body while feeding.
Most of the specimens of Thalassocnus, including the most complete remains, come from the Pisco Formation, but additional findings in Neogene marine deposits from Chile, in the Bahía Inglesa Formation, had already been reported (Canto et al., 2002 (Canto et al., , 2008 Walsh and Suárez, 2005; Suárez et al., 2011; Pyenson et al., 2014) . The first report of Thalassocnus from Chile corresponded to a partial mandible found in the Miembro Lechero of the Bahía Inglesa Formation (Canto et al., 2002) . The material (SGO.PV1093) was referred to T. antiquus or T. natans (Canto et al., 2008) , consistent with the assignment of the deposits to the late Miocene, as indicated by radiometric ages derived from ash levels in the formation.
Subsequent findings of Thalassocnus in deposits of the Bahía Inglesa Formation were reported by Suárez et al. (2011) . In the locality "Arenas de Caldera", attributed to the late Miocene (Walsh and Suárez, 2005) , two femora were preliminary assigned to Thalassocnus sp. (SGO.PV 1133). The specimens housed in the Museo Paleontológico de Caldera (MPC-SPN2) comprise some elements of the postcranial skeleton and a cranium, and were attributed to T. natans, except for a specimen with characteristics intermediate be-
tween T. natans and T. littoralis.
Thanks to the 2010 to 2012 road expansion of the PanAmerican Highway at the Cerro Ballena locality in Caldera, new isolated remains attributed to T. natans from the Bahía Inglesa Formation were recovered (Pyenson et al., 2014) .
This attribution allowed these authors to assign the upper boundary of the section to the late Miocene on the basis of the correlation with the Montemar horizon of the Pisco For-AMEGHINIANA -2017 -Volume 54 (4): 351 -369 mation. Although initially based on characters shared by the entire genus, this attribution was subsequently confirmed (Amson et al., 2015c) : the morphology of the medial trochlear ridge of the femur enabled the attribution of the femur to either T. antiquus or T. natans. Thus, the upper age limit of the Cerro Ballena site might be as initially supposed or older (Amson et al., 2015c) .
In this work, we present new material of Thalassocnus from the Neogene Coquimbo and Horcón formations, located in north and central Chile, respectively (Fig. 1) . The 
GEOLOGICAL SETTING
The Pacific coastline of South America is marked by a series of Neogene basins that comprise marine deposits discontinuously exposed from Ecuador to Chile. Within these basins, several units, such as the Pisco, Bahía Inglesa, Coquimbo, and Horcón formations, are recognized (Fig. 1 ).
According to Martínez-Pardo (1979) , after having been first studied by Darwin (1846) , many of the Neogene marine deposits of northern-central Chile were referred to as "Coquimbo Formation", although often by an improper extension of the "Coquimbo Stufe" of Steinmann (1895) . In view of this, Moscoso et al. (1982) proposed to reserve the term "Coquimbo Formation" for a set of marine sediments located along the coastline between 28° and 30° S. In La Herradura Bay area, the Formation appears as a succession of marine sediments including sandstones, siltstones, limestones, coquinas, and conglomerates, which have been attributed to the Pliocene-Pleistocene interval based on their fossil malacofauna (Herm, 1969; Emparan and Pineda, 2000) . Different levels of marine terraces were carved in these sediments as a result of the Plio-Quaternary marine transgressions and regressions that occurred in this area (Paskoff, 1970; Paskoff et al., 1995) sea level (Fig. 2) . The stratigraphy of this locality is characterized by a succession of sandy to clayey poorly consolidated siltstones interbedded with two fossiliferous beds made up of silt and coquinas ( Fig. 3 ) with abundant bivalve, gastropod, serpulid, barnacle, and decapod remains, as well as a conspicuous record of vertebrates including marine mammals, chondrichthyans, bony fishes, and birds. The fossil invertebrate assemblage in these levels enables their attribution to the Pliocene, taking into account the biostratigraphic ranges proposed by Guzmán et al. (2000) for the Caldera Formation. The presence of Chorus grandis, whose first occurrence dates from the early Pliocene (DeVries, 1997; Guzmán et al., 2000) , in combination with Anadara chilensis, characteristic of the Pliocene (upper and probably also to the early Pliocene), confirms this age assignement.
The Thalassocnus specimen from Lomas del Sauce was recovered from the upper fossiliferous bed (bed '3'), in the silt layer that underlies the serpulids crust (Fig. 3) . Part of the axial postcranium, specifically the cervical and some thoracic vertebrae, and also the left humerus and scapula, were found articulated. The rest of the bones were dispersed in the area and isolated, although somewhat following the general body disposition. The pelvis was facing downwards whereas the axial postcranium and the forelimb remains were lying upwards, indicating that the postcranium suffered a slight displacement before burial. Some bones (pelvis, scapula, and humerus) were broken just before or during the burial, since broken fragments were lo-AMEGHINIANA -2017 -Volume 54 (4): 351 -369
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Figure 2. Map of fossiliferous locality of Lomas del Sauce. Modified from Paskoff et al. (1995) . 7' 38" W), situated 3 km northeast of Caleta Horcón (Fig.   4 ). In this locality, a boulder bed overlies a medium-grained sandstone layer. The latter, which corresponds to layer '12'
in Carrillo-Briceño et al. (2013) , is a fossiliferous stratum where several remains of vertebrates have been found, such as sharks (Carrillo-Briceño et al., 2013) , bony fishes, birds (Chávez-Hoffmeister et al., 2014) , and some mammals currently under study.
MATERIAL AND METHODS
Both specimens described here are housed at the Museo Nacional de Historia Natural de Santiago (MNHN) in Chile.
We will hereafter describe only the elements with specific diagnostic features.
Both specimens were compared with the previously recovered specimens ascribed to the five species of Thalassocnus using the descriptions of the postcranial skeleton provided by Amson et al. (2015b-d) . Bone dimensions were measured following these authors (Tabs. 1-2). In order to refer to mediolateral, proximodistal, and anteroposterior directions of the long bones, the terms width, length, and depth were conventionally used. partial left and right tibiae, and fibulae, right astragalus, left cuboid and fourth metatarsal, partial pelvis, cervical, some thoracolumbar and caudal vertebrae, and fragmentary ribs.
Locality and age. Lomas del Sauce locality, Coquimbo Formation, Pliocene.
Description. Based on the size of the femoral head, the Lomas del Sauce specimen is roughly 5% smaller than MUSM 434, the largest specimen of Thalassocnus known to date (referred to T. yaucensis, estimated to be ca. 330 cm long) (Amson et al., 2015b, c) . This would be consistent with the attribution to a younger species of Thalassocnus, as the largest body sizes are found in the younger (Amson et al., 2015b,c) .
The complete left humerus is preserved although par- tially covered by a phosphatic crust on the anterior side that masks some features ( Amson et al. (2015b) . The distal end has a well-developed surface for the articulation with the carpus, distally located and extending anteriorly. This surface is oval with its long axis extending anteromedially to posterolaterally. From the anteromedial edge of this facet, a small ridge departs to the medial edge of the bone, separating two small fossae. These fossae are not described in Amson et al. (2015b) .
The distal end of the right radius is preserved (Fig. 6 ).
The radius is one of the most clearly diagnostic elements The complete right scaphoid is preserved (Fig. 7) . The scaphoid of T. carolomartini is mediolaterally wider when compared to older species and even wider in T. yaucensis. The digital complex of the right manus is almost complete in the Lomas del Sauce specimen, lacking the third metacarpal, the ungual phalanx of digit four, and the phalanges of digit five (Fig. 8) .
The first metacarpal in Thalassocnus is co-ossified with the trapezium forming the MCC complex, which is a short and stout bone (Amson et al., 2015b) . The ratio between its PD length and DP depth is 2.10 in the Lomas del Sauce specimen (see table 1 (Fig. 10) .
Another feature that the Lomas del Sauce specimen has in common with one of the youngest species is the similar distal extension reached by both condyles in anterior view ( Fig.   10 .2).
Both the left and the right patellae are preserved in the Lomas del Sauce specimen of Thalassocnus (Fig. 12) . The patella has a teardrop shape in anterior and posterior view due to the progressive tapering of the apex distally. In the Lomas del Sauce specimen, the apex is not bent posteriorly as it is in all species of Thalassocnus except T. antiquus. In Thalassocnus, the articular surface for the femur is convex mediolaterally in correlation with the patellar surface of the femur. The surface on the patella is divided into two parts, one medial and one lateral, both of which present a shallow concavity proximodistally. In the Lomas del Sauce specimen, the lateral surface is wider mediolaterally and larger proximodistally than the medial one. This is consistent with the morphology present in the youngest species of Thalassocnus (no data for T. carolomartini). The older species feature a wider medial surface (Amson et al., 2015c) .
Both the right and the left proximal ends and the left distal end of the tibiae are preserved in the Lomas del Sauce specimen (Figs. 13-14) . The medial condyle of the proximal epiphysis is oval, unlike that of T. antiquus, in which this facet is more circular (Amson et al., 2015c) . The articular surface for the astragalus is formed by two concavities separated by a median ridge along the entire anteroposterior depth of the distal surface. This is also the condition in all
Thalassocnus species except T. yaucensis, in which the ridge does not reach the posterior side of the epiphysis. In the Lomas del Sauce specimen, the central ridge is continuous to the elevated posterior edge of the distal tibia.
The complete left fibula and the proximal end of the right one are preserved (Fig. 15) distal to this facet in the Lomas del Sauce specimen, similar to that described for the youngest species of Thalassocnus.
The shaft of the left fibula presents some features that differ from the general description of the genus given by Amson et al. (2015c) . The Lomas del Sauce specimen has a straight shaft elliptic in cross-section at the midshaft and distal end but teardrop-shaped at the proximal end. The shaft does not have the anterior ridge previously described by Amson et al. (2015c) . The medial orientation of the tibial articular surface at the distal end of the fibula resembles that of T. carolomartini and T. yaucensis (Amson et al., 2015c) .
The complete right astragalus is preserved (Fig. 16) distal navicular facet is concave, as in all pilosans, although this concavity is not too marked, a characteristic of the youngest species of Thalassocnus. In distal view, the angle between the medial and the lateral trochleae is 109º. This value approaches that of T. carolomartini. In the older species, this angle is smaller and, in T. yaucensis, it reaches 135º (Amson et al., 2015c) . In the Lomas del Sauce specimen, as in all species of Thalassocnus except T. yaucensis, the angle between the odontoid and the discoid facets is well defined along the whole proximodistal length of the astragalus.
The left cuboid is preserved in the Lomas del Sauce specimen (Fig. 17) . In T. natans and T. antiquus, the distal edge of the articular surface with the fourth metatarsal is marked by a median notch that is reduced or almost absent in the younger species. In the Lomas del Sauce specimen, this notch is absent. Description. Just proximal to the condyles, the plantar fossa is deep, as in T. littoralis, T. carolomartini and T. yaucensis (Amson et al., 2015c) . Its proximodistal length (at mid width;
ca. 31 mm) falls within the range of those species as well.
DISCUSSION AND CONCLUSIONS
The morphological features described for the Lomas del Sauce specimen and related to diagnostic features in the forelimb, the hind limb, and the axial postcranium enable us to safely attribute this specimen to either T. carolomartini or T. yaucensis. However, discriminating between the two species is somewhat difficult because they share many morphological features postcranially and are distinguished primarily based on the cranium (Amson et al., 2015a-d) .
Regarding the forelimb, the symmetry of the distal end Lomas del Sauce specimen to T. carolomartini. The finding of a few features that are more reminiscent of T. yaucensis (e.g., the shape of the facet for the trapezoid on scaphoid, the width of the scaphoid and the shape of the femoral trochlea) might suggest that these features are in fact also characteristic of T. carolomartini. In other words, an amendment of the description of the younger species may be required. It might also be that the Lomas del Sauce specimen presents an overall morphotype that is an intermediate between those previously described for T. carolomartini and T. yaucensis. For the sake of simplicity, we prefer to ascribe the Lomas del Sauce specimen to T. carolomartini.
In light of the morphology of the plantar fossa and of the overall length of the specimen, the isolated phalanx of Thalassocnus, found in the Horcón Formation, may be attributed to one of the species of Thalassocnus younger than T. natans.
As only T. antiquus or T. natans were previously reported in Chile (Canto et al., 2008; Pyenson et al., 2014) , the Lomas del Sauce specimen represents the first occurrence of the younger species T. carolomartini outside the Peruvian Pisco (Muizon et al., 2004b; Amson et al., 2015d) . Currently, seagrasses are largely restricted to tropical and subtropical areas, so it is important to note that today they are only known along the modern Pacific coast of South America by a small meadow in the Coquimbo district (Kuo, 2005) of coastal Chile, a patch most likely insufficient to sustain a population of large marine grazers. It has been hypothesized that this meadow is a relict population and that seagrasses were formerly more widespread in Chile (Phillips et al., 1983) . Like sirenians (Vélez-Juarbe, 2014) , the fossil record of Thalassocnus could be a proxy for seagrass paleodistribution. Thanks to the specimens from the Coquimbo and Horcón formations reported here, it can be concluded that Thalassocnus was found ranging from at least ca. 14°S to 32°4'S. This corroborates the hypothesis of Phillips et al. (1983) , which can even be extended, because populations of seagrasses developed enough to sustain large marine grazers were most likely present at least during the Pliocene in the whole central region of the Pacific coast of South America.
